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DPANH GIA HIEU QUA PHAN HUY CUA QUA TRINH U RAC THAI SINH HOAT
KHI THAY POI TY SO TUAN HOAN NUGC RI RAC

ASSESSING EFFICIENCY OF BIODEGRADATION OF HOUSEHOLD WASTE
COMPOSTING PROCESS WHEN CHANGING THE RATIOS OF LEACHATE CYCLE

Pham Ngoc Hoa
Trwong Pai hoc Cong nghiép Thire pham TP.HCM; pnh8110@gmail.com

Tom tat - Nghlen ctru nay nhdm muc dich danh gla hiéu qua
phan huy clia qua trinh U rac thai sinh hoat khi thay déi ty sb tuan
hoan nwéc ri rac. Két qua nghién ctru cho thay, véi ngudn vat liéu
G 1a thwe pham thira, rac vwon (rau, cl, qua, 1a cay,...), sau 21
ngay G & ché do cap khi tw nhién thi kha nang phan hiy rac khi
tudn hoan 50% luong nuwéc ri phat sinh dat hiéu qua phan hady
thich hop. Trong 21 ngay G, duy tri @ &m trong khoang 50% -

60%, gia tri pH duy tri trong khoéng 6,5 — 8, ddm béo do thoang
khi (d&o tron lién tuc 1 l&n/ngay). Ham lwong chét hiru co (OM)
gidm tir 81,66% xubng 18.63%. Chét rén bay hoi (VS) g|am tw
52,25% xuong 37,6%. Cubi qua trinh 4, mét sb chi tiéu: Do am,
OM dat yéu cau theo tiéu chudn nganh 10TCN 526:2002. Ngoai
ra, nhédm nghién ctu chon dong vi khuan chiém wu thé tao nén
ché pham bd sung vao qua trinh 0. Két qua, kha néng phan giai
OM dat hiéu suét 65,44% khi b6 sung 100ml/kg.

Tw khéa - Rac thai sinh hoat; tudn hoan nwéc ri rac; 0 sinh hoc
hiéu khi; phan compost.

1. Pat vin dé

Hién nay, viéc xt 1y rac thai sinh hoat khéng hop 1y da va
dang dat ra nhiing van dé buc xuc ddi voi hau hét cac nude
trén thé gi¢i. Mot s6 noi réc thai thudng dugc tip trung chon
14p mot cach tw phat. Réc thai chat thanh dong bén canh nha,
tao diéu kién cho céc sinh vét c6 hai phat trién gy mui thoi,
thu hut sinh vat gay bénh nhu chudt, rudi,... Hiu hét cac bai
réc ndy déu gay ra 6 nhiém do chua co hé thong xu ly.

Mot sb cong trinh xur Iy rac thai da cai thién duoc van
dé 6 nhiém do rac thai mang lai, nhung hé qua nghiém
trong clia cong tac xir 1y d6 14 thai bo tryuc tiép lwong nudc
ri rac ra mdi trudng ngoai. Nude ri tir cac bai chén lap rac
thai sinh hoat c6 ham lugng 16n cac chét hitu co, nito, luu
huynh, ... chira nhidu thanh phan khé phan hity sinh hoc,
gay mui, mau [1]. Khi xa ra moi truong s& gay 6 nhiém
tram trong cho nudc miat va nudc ngam.

Trong diéu kién tu nhién, su phan hiy rac thai hiu co
trong cc 6 chon lap thudong dién ra cham [2]. Viéc tai tuan
hoan nudc ri réc tang kha nang xur ly rac trong qua trinh 1,
tiét kiém khoan chi phi xir ly nudc ri va rit ngan thoi gian
phén huay lam cho qua trinh & nhanh chéng. Tuy nhién, viéc
danh gia lya chon ty 1¢ tudn hoan nudc ri rac cho qua trinh u
can nghién ctru dé hiéu qua cua qué trinh 1 dat hidu qua cao.

2. N¢i dung va phuong phap nghién ciru
2.1. Ngi dung nghién ciru

Nghién ciru nay gom 2 ndi dung chinh dugc thé hién & Hinh 1.

2.2. Phuwong phdp nghién ciru
2.2.1. Vat liéu nghién ciru

Réc thai sinh hoat dqgc thu gom tir cho Buu Long, Khu
KTX truong DH Lac Hong, thanh pho Bién Hoa, Bong Nai.

Abstract - This research aims to assess efficiency of biodegradation of
the household waste composting process when changing the ratios of
leachate cycle. The result shows that with food waste, garden trash
(vegetables, fruits, tree leaves,..) as materials after 21 days composting
in natural gas mode, the waste biodegradation efficiency when
circulating by 50%, the amount of leachate reaches appropriate
biodegradation. In 21 days of composting, humidity is about 50% - 60%,
the pH value is about 6,5 - 8, ensuring the ventilation (mixing up
continuously once a day).Organic matter content decreases from
81,66% to 18,63%. Volatile suspended solids decrease from 52,25% to
37,6%. At the end of the process, moisture, OM... satisfy the standard
requirements of 10TCN sector at 256:2002. Besides, research group
selects the dominant bacteria to make additive products to the
annealing composting process. Results show that the OM resolution
capacity reaches 65,44% when added 100ml/kg of waste.

Key words - Household waste; leachate recirculation; aerobic

composting.

Vi thanh phan rac thu gom dugc thé hién & Bang 1.

‘ Réc thai sinh hoat (chi véu 1a rac thai hitu co) ‘

‘ M6 hinh i cép khi ty nhién ‘
v
‘ Thay ddi ty s6 tudn hoan mrde ri rac: 25-50-75-100(%) ‘
v
‘ Noi dung 1: Xac dinh ty s6 tudn hoan thich hop ‘
L]
‘ Phén 14p v tang sinh khéi nhom vi sinh chiém wu thé trong nuée ri rac ‘
v
‘ B6 sung vao mé hinh i véi ty s6 tuan hoan thich hop ‘
¥
Noi dung 2: Danh gia kha ndng 0 cta mé hinh khi b6 dung vi sinh duoc

phéan lap tir nude 11 rac

Hinh 1. Ngi dung nghién ciiu
Bing 1. Thanh phan rdc théi sinh hoat

Thanh phidn | KL wét(g) | KL kho (g) | Po dm (%)
Thyc phédm thira | 765+05 | 229,5+0,5 70,065
Réc vuon 235+0,5 95+0,5 59,574

(PTN Phan tich méi truong - Truong DH Lac Hong)

Hinh 2. Thure pham thiva va rdc vieom sir dung trong thi nghzem
2.2.2. M6 hinh nghién ciru
Noi dung dugc tién hanh trong mé hinh cp khi ty
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nhién: mé hinh thi nghiém gom 4 6 1, duoc van hanh véi
4 ché do tuan hoan nudc ri lan luot 1a 25%, 50%, 75% va
100%. Dudi day mdi 6 ¢6 b tri van thu nudc ri sinh ra tir
qua trinh u dugc thé hién ¢ Hinh 3.

Hinh 3. M6 hinh nghién citu

Chu thich: 1: Ong ddn nuéc tuan hoan; 2: Mdy bom; 3: Thing
chira nwoc ri rac; 4: ong dan nudc ri rac; 5: Lop da soi; 6: Lop
réc; 7: Van déng, mo

Mb hinh nghién ctru cé kich thude dai 100cm, rdng
50cm, cao 30cm, lam bang kinh thity tinh ¢6 d6 day lem.
Bé dugc chia 1am 4 6 ¢ cung kich thudc, giita day mdi 6
duogc khoét 16 dé gén dng dan nudc ri ra ngoai.
2.2.3. Van hanh moé hinh

Nbi dung 1: Rac sau khi thu gom vé duoc phan loai
sau d6 tién hanh xir Iy so bd: cat nho rac voi kich thudce
dao dong tir 3 -5cm. Tron déu hon hop rac bang ki thuét
Y4 va tién hanh bo vao md hinh nghién ctru, véi thong s6
dau vao dugc thé hién & Bang 2.

Bdng 2. Thdng sé ddu vao cia nguyén liu i

STT Thong s6 Ponvi | Giatri
1 D6 cao 16p rac ban déu (h) cm 20
2 Khéi lwong riéng db dbng kg/m? 245
3 | Poam % 68,11
4 pH - 6,5
5 | Ham luong chét hitu co (OM)| % 81,66
6 | Téng luong chét rin (TS) % 30,2
7 Téng Nito (TN) % 0,92

Hinh 4. Vit liéu u sau khi phan logi va xir [y so b

Noi dung 2: Tir két qua & Noi dung 1, chon ra ty sb
tudn hoan nudc ri thich hop. Tién hanh 1dy mau nudc ri
rac phat sinh tir qua trinh 0 rac cua thi nghiém 1 dem phén
tich xac dinh ching loai vi sinh chiém uu thé, sau do tién
hanh phéan lap va bd sung chung loai d6 vao mé hinh
nghién ciru véi lidu lugng khac nhau 1an luot 1a 0; 400;
600; 800 mL/6kg rac. Vat liéu cua qua trinh 0 duoc tién
hanh tuwong ty Noi dung 1, van hanh véi ty s6 tuan hoan
nudc ri thich hop.

Nguyén tac phan lap: Tach roi cac té bao vi sinh vat;
nudi cdy cac té bao trén trong moi truong dinh dudng dic
trung dé cho khuan lac riéng r&, cach biét nhau [3].

Quy trinh phan lap: Pha méi truong — Thu mau —

Pha loing mau — Nudi ciy — Thu nhén ching — Kiém
tra — Bdo quan [3], [4].

Vi tri 1dy mau: Lay theo bé mat va theo do sdu ciia mo
hinh nghién cuu.

Chi tiéu phéan tich: B9 aAm, OM, TS, TVS, d0 sut lan.

Tan sb phan tich: 1 1in/ngay.

Qua trinh 0 duoc tién hanh l1ap lai 3 1an cho timg ndi
dung nghién cuu.

Phuong phép phén tich: Cac chi tiéu dwoc phan tich
duoc thé hién trong Bang 3.

Bdng 3. Phuwong phdp phdn tich cdc chi tiéu

o in . AL o Pon | Pj chinh
Chi tiéu Phuong phap phén tich vi 4C
Do 4m TCVN 6648:2000 [5] % +0,5
oM TCVN 4050: 1985 [6] % +0,5
TS Part 2540 G.Standard Methods | % +05

for the Examination of Water and .

VS | Wastewader (APHA, 2005)[7] | % | 05
Do sut lun Dung thuée do cm +0,1

3. Két qua va ban luin
3.1. Nji dung 1: Xdc dinh ty sé tudn hoan thich hop
3.1.1. D¢ sut lun va lwong nudc ri rac

Trong giai doan d4u, 46 4m cta chét thai ran trong md
hinh kha cao (61,92% - 69,74%). Tuy nhién, sau 5 ngay 1,
do nhiét d6 ciia dong 0 cao lam mot phan nudc bay hoi va
nudc ri chua phat sinh nén dé duy tri d6 4m trong khoang 50
— 60% thi can bd sung thém nudc tir bén ngoai. Nhitng ngay
tiép theo, dd 4m duogc duy tri thong qua tudn hoan luong
nude i phat sinh. Dén ngay thtr 9, luong nudc ri phat sinh
giam dan va tir ngdy thtr 15 hau nhu khong phat sinh nuéc i,
nguyén nhan do lugng co chat it di va hoat dong thuy phén
clia vi sinh giam dan. Do d6, gia tri ¢ am van duy tri nam
trong khoang cho phép 50 - 60% cho dén cudi qua trinh 1.

V6i lugng nap li€u ban dau nhu nhau, nap 1 lan,
khong dam nén, 6kg rac img voi do cao 16p rac 20cm &
mdi 6. Khi qué trinh u bit ddu, do dé ngoai trdi, mot phan
d6 4m trén bé mit bay hoi, rac trong 6 u sut xuéng nhanh
chong. Trong 10 ngay , do cao 16p rac trong 6 s6 2 va 4
giam nhanh hon so véi 6 s6 1 va 3. Tuy nhién, véi ti 5O
tuan hoan nudc ri khac nhau & mdi 6 u, thi 6 sé 2 (tuan
hoan 50%) thé hién do sut giam manh dén ngay tht 15
(46 cao 16p rac tir 20cm xudng con 2.5cm) va 6n dinh tir
ngay thit 17 tro di (d9 cao 16p rac 2cm) (Hinh 5).

Chi tiéu danh gid - D5 sut lin
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Hinh 5. Biéu do danh gia chi tiéu dé sut hin
Luong nude ri bit diu phat sinh & ngdy thir 5, cao nhét &
muc 350ml (6 s6 2) va thap nhat 100ml (6 s6 3). Lugng nudc
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ri réc phat sinh giam dan, dén ngay thir 15 hiu nhu khong 6
ndo phat sinh thém nudc ri rdc (Hinh 6). Trong nhiing ngay
phat sinh nude ri, d6 am dugc duy tri qua vige tuan hoan nudc
i réc tmg véi ti s6 tuan hoan khac nhau & mdi 6.

Pinh gii lwgng nwdc riphat sinh
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Hinh 6. Luong nudce ri phdt sinh cia timg 6 i
3.1.2. Ham luong chdt hitu co (OM)

Gia tri OM giam dan trong qua trinh 0, gia trj ban dau
81,66%. Trong qua trinh u, d am duogc duy tri & murc thich
hop (50 - 60%) — diéu kién thich hop cho sy phét trién cuia vi
sinh vat c¢6 kha nang phan huy cellulose, protein, tinh bgt, ...
trong déng 1, didu d6 dan dén ham lugng co chét trong dong
U s€ giam. Nhin chung, ham luong chit hiruco63062,34
déu giam trong tat ca cac ngay nhung 6 sb 2 ¢6 xu hudéng
giam nhiéu hon so v6i2 6 con lai va giam tir 81,66% xudng
18,63%. 0 6 b 1 trong 3 ngay dau gia tri OM tang (tir 81,66
dén 83,01%) va giam dan & cac ngay sau (Hinh 7).

Chi tiéu danh gia - OM
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Hinh 7. Biéu dé danh gid chi tiéu ham hrong hitu co
3.1.3.TSvaVs

Trong sudt qua trinh phan huy, lvong chét rén ting chi
yéu do thanh phan d6 4m va VS giam di. Trong 5 ngay du
clia qua trinh 1, tong lwong chat rén ting nhanh 6 3 6 1, 2
va 3. Tuy nhién, 6 s6 4 co6 dién bién khac trong 3 ngay dau,
gia trj TS giam tir 33,61% xubng 28,32% va ting dan dén
cudi qua trinh U dat gia tri 64,88%. Sau 5 ngay 0, gia tri TS
clia 6 sb 3 giam tir 46,38% xudng 38,7% (Hinh 8). Riéng
gia tri TS clia 6 s6 2 ting 6n dinh trong 21 ngay 1. Didu d6
chimg t6 kha ning phan huy rac cta 6 s6 2 t6t hon mic du
& ché do dao tron va kiém soat do 4m ciing nhu gia tri pH
nhu nhau. Ching td, & ti s6 tudn hoan 50% déy manh sy
phén hiy rac thai nhanh hon trong qua trinh G compost.

Chi tiéu danh gia - TS
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Hinh 8. Biéu dé danh gia chi tiéu tong chat rin
Do d am giam, két qua gia tri VS gidm nhe theo do
giam cua d am tuong ung. Pong thoi, hoat dong phan huy

manh cua vi sinh vat nén lam giam nhanh khdi lugng VS, vé
cudi qua trinh thi toc d6 giam nay chim dan va mirc do giam
VS 14 rat thép (1 - 2%), VS con lai chi 1a nhimg thanh phan
phén htty sinh hoc cham. Mure d6 giam VS duogc tinh theo %
khdi lwgng. Sau 21 ngay 1, 6 s6 2 giam tir 52,25% xudng
con 37,6%, 6 sb 4 giam tir 48,68% xudng con 33,2%. O 6 sb
1 va s6 3 trong ngay thir 5-7, gia tri VS ting tir 46,01% -
49,63% (6 56 1), 40,85% dén 45,82% (6 s6 3) (Hinh 9).

Chi tiéu danh gia - VS
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Hinh 9. Biéu dé danh gia chi tiéu chat rdn bay hoi

Tém lai, véi ngudn vat liéu u 1 thuc phim thira, rac
vuon (rau, cu qua, l4 cdy,...). Sau 21 ngay o & ché do u
cip khi ty nhién véi cac ty sb tudn hoan khac nhau cho
thay, 6 0 2 kha niang phan hiy rac hitu co rat tot hon cac 6
Ui con lai. Véi ty sb tudn hoan 1a 50% lugng nudc ri phat
sinh, d6 am ludn duoc duy tri & muc thich hop, khong
lam ngap Gng vi lugng nudc tudn hoan qua nhidu nhu 6 u
4 hodc do am tha‘ip vi lugng nudc tuan hoan it nhu 6 a 1.

Ngoai ra, két qua mot sb chi tiéu phan tich trong qué
trinh 0 cua 4 ché d6 nhu pH, OM, TN cho thiy gia tri ciia
céc thong s6 nay hau hét déu dat yéu ciu theo tiéu chuan
nganh ky thuat dau ra cua phan vi sinh lam tir rac thai
sinh hoat theo quy dinh trong tiéu chuan nganh 10 do B
Nong nghiép va Phat trién Nong thon ban hanh nam 2002
- 10TCN 526:2002 (Bang 4).

Riéng d6i v6i ché do tudn hoan nuéc ri rac 75% thi
gi4 tri TN ctia miu rac sau 21 ngay U con thip hon so véi
yéu cau trong tiéu chuan.

Bding 4. Thdng s dau ra 1 s6 chi tiéu trong mo hinh nghién ciu
sau 21 ngay so vai tiéu chuan

Théngsé | 61 | 62 | O3 04 Tiéu chuén
danh gia |(25%b)|(50%0) | (75%) | (100%0) | 10TCN526:2002 [9]
Do am (%)| 37,63 | 34,99 | 32,89 | 41,38 <35
pH 6,5 6,5 7,5 6,0 6,0-8,0
OM (%) |30,74| 18,63 |30,74| 40,15 >13
TN (%) 3,06 | 3562 | 2,05 | 2,53 >2.5

3.2. Danh gid ban diu kha nang phén huy rdc cia mo
hinh khi bé sung vi sinh chiém wu thé tiv nwéc vi ric

Sau khi chon ra 6 1 s6 2 tng véi ti s6 tuan hoan 50%
1a thich hop nhat, tién hanh xac dinh nhing loai vi sinh
chiém uu thé c6 trong nude ri cia 6 i do.

Nhém d tién hanh nhan dién va kiém chimg kha ning
hoat héa ctia dong vi khuan phan giai cellulose cho thay,
dong vi khuan phén giai cellulose chiém ty 1¢ cao trong
nudc ri rac. Két qua nay ciing cho két qua tuong tu voi
nghién ctru cia Toan va ctv [4].

Két qua cho thdy, trong tong s6 10 dong vi khudn
phan giai cellulose wa nhiét dugc phan lap tir mau nudc ri
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clia 6 0 s 2 chi ¢6 duy nhét 1 dong vi khuan bat mau véi
congo do (Hinh 11).

Hinh 10. Dong vi khudn phdn  Hinh 11. Dong vi khudn phén
gidi khéng phat trién trén MT ~ gidi phdt trién trén méi truong
CMC nhuom voi congo do CMC nhuom véi congo do

Tir dong vi khuén wu thé trén, tién hanh kiém tra kha ning
phén giai cellulose bang céch: tao 2 erlen ddi chimg, mdi erlen
chira 100ml moi trudng NB (Nutrient broth) long va 5 mau
gidy photocopy. banh dau erlen c6 chira ching vi khuén, dzt 2
erlen trén trong tu & 4p 30°C, sau 7 ngay thay duoc erlen CO chua
chiing vi khuan phan gidi gan nhu hoan toan phan glay phia
dudi chét 16ng. Sau d6 tién hanh ting sinh dong vi khuén tao
thanh ché phdm b sung vao qua trinh t. Chon méi trudng
tang sinh co ban 1a méi truong NB [4], [8].

1 | 1

Hinh 12. Ché phdm sau khi tang sinh
(mdt @¢ vi sinh trong Iml ché pham = 963 (CFU/ml)
Tién hanh b sung ché phim VS tao duoc tir qua trinh
trén, sau d6 bo sung vao 4 6 véi lan lugt 400; 600; 800 mi/6
kg réc.
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Hinh 13. Biéu do ddnh gid chi tiéu dg sut lun sau khi
bo sung ché pham trong cdc 6 u
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Hinh 14. Biéu dé déanh gid chi tiéu OM sau khi
bé sung ché pham trong céc 6 i

. Véi chéqdo tuan l}oanqSO% lugng nude ri phat sin}l,
dong thoi bo sung ché pham voi ty 1€ 100ml/kg cho thay

qué trinh U dat hiéu qua tot nhit. Do giam dong 0 giam
manh trong 10 ngay u va tiép tuc duy tri do giam dén
ngay tha 19 (Hinh 13).

Ham lugng hitu co (OM) giam tir 98,23% - 33,95%
dat hiéu suét xir 1y 65,44% cao hon hi¢u sult xur Iy & ché
d6 khong bd sung ché pham 1a 53,51% (Hinh 14).

4. Két luan

Quaé trinh nghién ctru phan hiy rac thai sinh hoat dua trén
mo hinh 0 cip khi ty nhién khi thay d6i ty s tuan hoan nudc
i rac cho thiy, v6i ngudn réc sinh hoat (gdm thuc phdm thira
va réc vuon) duoc so ché thi cong ki ludng, kém theo ché
d0 theo doi: diéu chinh pH (murc thich hop 6,5 - 8,0), do Am
thich hgp (50 - 60%), dam bao do thoang khi (dao trdn lién
tuc 1 1in/ngay) dugc i cip khi ty nhién theo 4 ché do tuin
hoan lugng nude ri phét sinh: 25%, 50%, 75% va 100% cho
th?iy hi¢u qua u cua qua trinh 0 on dinh. Cu thé: gia tri OM
dat 18,63 — 40,15%; TN dat 2,05 — 3,06%; TS dat 58,62 —
67,11%. Riéng & ché d6 tuan hoan nudc ri rac 50% cho hidu
qua phén huy tdt hon so v&i cac ché d6 tuan hoan con lai.

Két qua thi nghiém ban dau ung véi ché do bd sung
100ml/kg luong vi sinh phan giai cellulose dwoc phan lép
tr nudce ri cia mo hinh cho thay d6 giam dong u giam
manh trong 10 ngay  va tiép tuc duy tri do giam dén
ngay thtr 19. Ham lugng hitu co (OM) giam tir 98,23% -
33,95% dat hiéu suét phéan huy 65,44% cao hon hiéu sut
xir 1y & ché d6 khong bo sung ché pham 13 53,51%.

Viéc tng dung cdng nghé tai tuan hoan nuéc ri rac
gitp tdng kha nang phan huy trong qua trinh 1 rac, rat
ngan thoi gian u, dong thoi tranh dwoc anh huéng cua
nude ri rac thai ra moi truong ngoai. Cong nghé nay la
mot su két hop dem lai lgi ich kinh té va méi truong,
phi hop véi didu kién nu6e ta dic biét cho viéc sur
dung phén sinh hoc.
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